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Forests are complex systems (open, adaptive)

* ecologically
* composition

* structure: site types, age structure, stand structure, disturbances @J

* function: nutrient cycling, hydrology, climate effects

« socially and culturally

* human environment

» function: health, inspiration

« cultural and spiritual legacy
* economically

* wood, non-wood

* employment

« state finance

CS properties:

¢ multiple scales connected

¢ non-linear dynamics

* positive and negative feedbacks
* evolving, self-organizing

Holling 2001 Ecosystems
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the biodiversity principle
in sustainable forest management

SFM toolbox for biodiversity

combining approaches, silvicultural systems, J

) General mamagement principes and & checkle of
set-asides stategiesto gude forest biodiversity conservation

D5, Lindenmayer, 1 i, Fischer

* zoning o
« TRIAD (land sparing + land sharing)
* green network
« public forests e ~

« combine silvicultural approaches o
* multi-species, multi-purpose
* even-aged + uneven-aged systems
* long- and short-rotation

* multi-scale set-asides
* retention forestry

* set-asides in managed forests
* reserves

Habitat Los, the Dynamics of Biodiversity, and a Perspective

vels of mlple ecosyster
in foress with more tree




26.11.2019

SFM toolbox for biodiversity

combining approaches, silvicultural systems,

set-asides

* zoning
« TRIAD (land sparing + land sharing)
* green network
* public forests

« combine silvicultural approaches
* multi-species, multi-purpose
* even-aged + uneven-aged systems
* long- and short-rotation
* multi-scale set-asides
* retention forestry
* set-asides in managed forests
* reserves

Main results:

* no system works everywhere

¢ most real systems lack diversity
« political mandate needed

Identify and add missing components!

Ecsogiol Bullin S 401411, 2004

Loss of old-growth, and the minimum need for strictly
protected forests in Estonia

Ao Labenas, Kaapo K A

and K Vil

Priortzing research gaps for national conservation
management and policy: the managers'perspective.
inEstonia

P Tme e ————)

Knowledge- and social problems
involved in the BD challenge

* mostly indirect indicators
* threatened tree species
* common bird index (added)
* social processes underdeveloped
* information flows
* setting target states
* taxes, incentives

 precautionary principle m

* vague responsibility

The Swedish forestry model: More of everything?s-sc-%

« Swedish experience

Kari Beland Lindahi . Anna téns®, Camill Sandstrtm , Johania Johansson, Rolf Lidskog

Thomas Rans-,lean-Michl Roberse
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1l
Estonian forest biodiversity
in relation to anthropogenic change

Historical deforestation halved forest area

At least 20% of forest remaining by 1900 still natural forest.

Transformation of natural forest lands by 1900
Some extinctions known:
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A. Lohmusetal., in prep.

* SFM an umbrella goal of State Forest Policy (1997)

* Forest land 51% of land area
* even-aged (clear-cutting based) silviculture + retention trees
* TRIAD: 13% forests strictly protected, 11% restrictions
* State-owned forests 51% of forests
« land reform/re-privatization almost finished
* <100 000 ha before 1919 land reform, > 1 min ha now
* Private forests (29%) shifting to company-ownership (19%)

* Forest and wood industry ca. 5% of GDP
... but significant in exports
>30 000 people involved

20th century soil transformation: artificial
drainage, mining, building

16% land area novel ecosystems (e.g., drained peat), 10%
secondary site-types (e.g., eutrophic sites of swamp history)

Transformation of natural site types .
e Capercalllle leks:

16% Filipendulo
o .
qum  Hepotica -
Aagopodium
L & . 5 ]:».u—.-..._m..w
£ 100 T o PR——
2 Onals o
E &% . -
z = s st et
S e o s
5
g3 S < EE oS E—
o Hransition stagnant-water w e
% (- © mobile-water ® bog swampfen & (oo dgree
’ ® swamp
= o = . Lohmus et al. 2017 Biodivers. Conserv.

Natural area
A. Lohmusetal., in prep.

Around 20 000 species?

The 1920s-1940s period extirpated 3% polypore species.

Runnel etal., submitted

Extant species recovered:
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Strict reserves are saving old-growth
dependent species

Amylocystis lapponica
CR—EN
fertile-site species

Recent trends:
common birds
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SFM targets 1/3 of lichen
species, reserves 1/3

Intensive
SFM target forestry

. forests (o

The Potential of Production Forests for Sustaining
Lichen Diversity: A Perspective on Sustainable
Forest Management
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Scale effect: stand-scale potential
of SFM much smaller than
landscape-scale (beta diversity)
https://wwwemdpi.com/1999-4907/10/12/1063

Snags + rootplates (no. ha')

Socio-economic factors behind the
logging pressure
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1990s started from a green scratch

« political idealism of a young country
« forest stocks accumulated; space both for economic and conservation
development

opportunistic conservation: EU accession, abandoned military areas
high-level ecological research

« slow land reform
« privatized: 1993 — 3%; 1998 — 15%; 2007 — 44%; 2018 — 48%
 urgency to export -> state forest certification (2002)

Exporting industry, notably fuels, drive logging intensity
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« Wood pellets 27% of exports (others <10%); the main increase; subsidied as green energy in W Europe

Raudsaar 2019 Puidubilanss

Long development of liberal policy, then turn to conservative (2015-):
reducing forest functions and preferring a few

Forest tasks" are, in order:
wood production — industry — employment
(Prof. Andres Mathiesen, 1890-1955)

Political and market slogan Owner-centred forestry rhetoric

Back to 19305

ey

owner

Socio-
cultural

Ecological

Current split of arguments in Estonia

Exports expand in the west

Figure 10.3.3.1

Estonian Environmental Agency 2018,

Changing ownership, from traditional farms to industrial
and investment companies

* company-owned
forest land
9% (2007)
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Estonian Environmental Agency 2018

Figare 231

A narrative that timber price drives logging by owners is

poorly supported
Average wood prices in Estonia
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Most Estonian private owners and the public do not

. A Political mandate to Forestry Development Plan until 2030
support intensive forestry

. ) Estonian logging volumes should decrease . ) .
« (very) important functions of forests for absolutely rather  ? * to be submitted in spring 2020

private owners (by number) 101 problems defined democratically (2018)
protecting environment IG_—_—_—— solution processes failing due lack of co-operation (2019)
protecting natural values NNEEG_—_—— * key issues by industrial policy coalition
increasing wood production "for climate"

health impacts 3 compensations for forest protection
recreation * key issues by socio-ecological coalition
wood production a reducing logging volumes
research and education I re-organizing State Forest Management Centre for socio-ecological goals
— protecting valuable forest sites
non-timber use landscape planning
hunting —_— https://www.eramets.ee/wp-
2 pdf
. Home landscape
The debate shifts to broader culture sy
N - local commun
g
s
K] Environ. responsibility
- biodiversity
- climate mitigation
[\
Navigating the political sea o
- information, participation
- across-generation
Innovation
- wood saving
- multiple goods
Estonian forestry debate 2016 biodversity Social contract?
Swedish understanding
1. Unprecedented
" i SFM . e
2. Increasingly polarized 2017 * Mid-19th century: corporate responsibility
3. 'Cherry-picking' research ..
4 Professional PR techni * Post WWII: efficiency for a welfare state
rofessiona echniques
5. ...and downplayed in Parliament elections 2019 resource governance * 1990s: ecological and economic goals equalized

* Ongoing: reflexive forestry?

2018
* better match to complex system behaviour

democracy (pulp mill)

Critical issue: procedural fairness
climate functions disagreement should be dealt with
governments in the best position

Forestry

2019

ial and forest
agreement-making in Australia

ustin Loy, Pete dords and n Lo’

I .




Conservation Letters

Social-ecological traps? ;

A Review of Social Dilemmas and Social-Ecological Traps
in Conservation and Natural Resource Management

« innovation risk: unsustainable industry locking-in
3%-5% annual growth in wood consumption expected
"there is no alternative"
-> locks-in conservation
« governance risk: MoE responsible for SFM but rejects criticism
locks-in untrust and ‘counter-culture'

* knowledge base risk
complex system treated by (selected) parts
burden-of-proof and precautionary approaches unclear

Conclusions

* SFM is a framework that acknowledges forest complexity
must be addressed through fair social procedures

« Estonian forests have entered another biodiversity decline
conservation is better prepared: reserves, retention, knowledge, SFM targets

* the pressure comes primarily from exporting industry
masked with a discussion on property rights

« the risk is to lose SFM approach in a socio-ecological trap
re-newed social contract and international co-work for SFM could help
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